We have determined the conditions under which a filmsubstrate system preserves the state of linear polarization of light of arbitrary azimuth that is obliquely reflected from such a system. ' We were interested in the implication of this observation as a basis of anew method of polarizer-surface-analyzer null ellipsometry (PSA-NE). However, the results of Ref. 1 can be considered differently, as providing a design procedure for film-substrate single-reflection linear partial polarizers. We further discuss this point in this paper.
A linear partial polarizer (LPP) differentially attenuates two orthogonally linearly polarized electric-field components of a light wave, without shifting the phase of one component with respect to the other. 2 An example of a transmission LPP is a plane-parallel slab of a linearly dichroic material. In this paper, we consider film-substrate reflection LPP's, in which case the linear polarizations parallel (p) and perpendicular (s) to the plane of incidence are the components that experience different attenuations. Strictly speaking, the foregoing definition of a LPP includes only film-substrate designs that give a reflection phase difference A = 0, but excludes those for which A = 7. A film-substrate system that gives A = 7r acts as a combination of a half-wave retarder (HWR) and a LPP. For simplicity and generality, we will consider both cases A = 0 and A = 7T together, keeping in mind the aforementioned distinction. Note that the p-and s-suppressing film-substrate reflection polarizers represent limiting cases of the LPP, in which one field component (p or s, respectively) is entirely extinguished upon reflection.
The LPP (A=0) or the LPP + HWR (A = v) acts also as a reflection optical rotator, which adds to the practical importance of such a device. Thus, if 6i and 0, are the azimuth angles of the linearly polarized incident (i) and reflected (r) light we can easily prove that tan 0r = + cot p tan Gi,
(1) where the + and -signs correspond to A = 0 and A = 2r, respectively. From Eq. (1), it is evident that the optical rotation (Gr -9j) is a function of the azimuth of the incident polarization 6i and the ellipsometric angles 4t and A, where A is either 0 or 7r. The most important parameter that describes the operation of a reflection LPP is the ellipsometric angle A, the square of whose tangent or cotangent gives the extinction ratio (e.r.) of the device, e.r.=tan 2 at a given wavelength, we follow the procedure explained in association with Eqs. (25) and (26) of LPP. The purpose of the design is to determine the angle of incidence 4) and the least film thickness d that make the film-substrate system operate as a LPP, that has the prescribed value of p (= ±tan p). Tables I and E1 To gain a clear view of the design information given in Tables I and It The reflectances 6di and (R. are important performance parameters; they determine the absolute attenuation of the incident light upon reflection from the device. The concepts and procedures that govern the design of film-substrate linear partial polarizers are similar to those for the design of film-substrate retarders 4 , both are special cases of the same general design scheme.
